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JP02-O8O27O - a better janslation 
TECHNICAL PROBLEM 



corrosion-resistant men Jber currently used conventionally consists of the nature siniered compact of an 
al uminum oxide - thermal spraying and CVD « the [ periodic-table ] - the [ 2a group or ] — when "die 
anticorrosion material Jhich consists of 3a group element compound was made to put and it formed, it was 
about 95%, and since aqout 90% and the maximum also had many open pores, the relative density of 
anticorrosion material lipid the problem that corrosion resistance was inadequate for them 
[0006] Moreover, since the thickness was as thin as about 20-100 micrometers, it exhausted for a short 
time, and the anticorrofjon material put on a ceramic base-material front face by methods, such as thermal 
spraying and CVD, alsdhad the problem that there was no **** in use of the result long period of time. 
[0007] Furthermore, wnen anticorrosion material is made to put on a ceramic base-material front face by 
methods, such as thermal spraying and CVD ? the adhesion of a ceramic base material and anticorrosion 
material is low, While it will originate in both coef5cient-of-thcrmal-expansion difference between a 
ceramic base material and anticorrosion material and thermal stress will occur if heat is impressed to a 
ceramic base material * Ad anticorrosion material at the time of use since a coefficient-of-theimal-cxpansion 
difference is between a Uremic base material and anticorrosion material It also has the problem that 
anticorrosion material 4ill exfoliate more easily than a ceramic base-material front face, and the function as 
a corrosion-resistant mamber will lose with this thermal stress. 

[0008] this invention was thought out in view of the above-mentioned trouble, the purpose makes a ceramic 
base-material front fow join firmly thick anticorrosion material with high relative density, and it is in 
offering the corrosion-i-esistant member with which prolonged use can be presented. 

PRIOR ART 1 



[Bcscriji^^ 

semiconductor manufacture, is progressing quickly in recent years. For example, in the semiconductor 
manufacture process, tJie tluorine system and the halogen system corrosive gas of ******** arc especially 
used abundantly from Hijsfeactant height as a deposition, the object for etching, or an object for cleaning in 
the plasma process. 



[0003] moreover, the i 
sintered compact of an 



it face of the ceramic base material which consists of the former to the nature 
luminum oxide in the portion in contact with the aforementioned gas and plasma in 
equipment, such as a *f •jill, in order to prevent the corrosion by gas or plasma - the [ periodic-table ] — the [ 
2a group or ] — the coiflosion-resistant member to which the anticorrosion material which consists of a 3a 
group clement compound was joined is used 

[0004] in addition, the iront face of a ceramic base materia) on which ihe aforementioned corrosion- 
resistant member gener ally consists of the nature sintered compact of an aluminum oxide — the - the [ 2a 
group or ] - it is formii il by making the thickness of 20-100 micrometers put 3a group element compound 
by thermal spraying oj 
[0005] ! 



DETAILED DESCRL' HON 



ithelnvenfion] 



ib method of CVD 



[0001] 

[The technical field to 
suitable! for ** impleni 
manufacturing a semic ilnductor 
fluorine system, the en josive ^ 
equipment, and suppor ter materia) which supports Si substrate. 
[0002] 

(Description of the Pri 
semiconductor manufacture, 



frhich invention belongs] this invention relates to the corrosion-resistaDt member 
salts, such as wall material in the plasma treatment equipment used for it 
li J j -_* or device as for which that high corrosion resistance is required from a 
gas of ********, or its plasma, for example, and membrane formation 



>t Art] Use of plasma, such as a dry etching process, plasma jet flame coating, etc', of 
>, is progressing quickly in recent years. For example, in the semiconductor 
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„„ jti fi„ flP ine svstem and the halogen system corrosive gas of ******** are especially 

strait 

SlmoreZ fte fnnt fece of the ceramic base material which consists of the former to the nature 
S TcZaSof anXmum oxide in the portion in contact with the aforementioned gas and p asma m 
ecSenS as a w A. in order to prevent the corrosion by gas or plasma - the [ penomc-table ] - die [ 
S SUi 3-the con ^on-resistant member to which the anticorrosion material which consists of a 3a 

esisifmember generi My consists of the nature sintered compact of an aluminum oxide - the - the 2a 
^on^rT^t t forme: by making the thickness of 20-100 micrometers put 3a group element compound 
by thermal spraying or'tie method of C VD 

Klemfs) to be Solv< Ji by me Invention] however, the front face of a ceramic base material on which the 
££££ i meXr currently used conventionally consists of the nature sintered compact of an 
SSe - thecal spraying and CVD - the [ periodic-table ] - the [ 2a group or 1 - when the 
articorrosionmaterial^hich consists ofSagroup element «^P°^ WM ^^^^"^ 
about 95% and since ajout 90% and me maximum also had many open pores, the relauve density of 

Smoriv^ Snc te thickness was as thin as about 20-100 micrometers, it exhausted for a short 

Ld dScorrot on material put on a ceramic base-material front face by methods, snch as dicrmal 
Zyinga^cm^ 

ESennoi, i anticorrosion material is made to put on a cemm ic basc-materid ^t face by 
™S such as thermal spraying and CVD, the adhesion of a ceramic base material and anticorrosion 
iSS wSS^ in both 

ceramic base material md anticorrosion material and thermal stress will occur tf heat ,s impressed to a 
S bSe IS ,a.d anticorrosion material at me time of use sine ^^^^JT^ 
Ceramic base material and anticorrosion material It also has the problem mat 

.. ill exfoliate more easily than a ceramic base-material front face, and the function as 

Q ««Tn«!ion.resistam mamber will lose with this thermal stress. 

oS^SemSn^Ethonght out in view of the above-mentioned trouble, the purpose makes a ceramic 
CaSSnt 3 jom Wy thick anticorrosion material with high »* « " » 

offering *he corrosion J^istant member with which prolonged use can be presented. 

[ S« for Solving the iioblem] the ceramic base-material front face on which this invention consists of 
£e i° SSSSSt of an aluminum oxide - the [ periodic-table ] - the [ 2agroup or ] - the 
^Seto' jliich the anticorrosion material which consists of the smtered compact which 
mSTpSiSS^ S at least one sort of 3a group element was joined - it is a member and is 
SfctK bVaUoS.kithc interlayer who consists of the sintered compact which contains the 
tSSS^SS, S&lteria. component and an anticorrosion material component between me 
aforementioned ceraml. !|base material and anticoirosion material 

mmm Moreover it is, karacterized by the coefficient-of-mermal-expansion d,fferenceofthe 
SSSS ciSlK materialman interlayer and the aforementioned anticorrosion material, and an 

xo wnoui w interlayer of The above is doing the ceramic base-material 

jKSL, ti, Lmm*-. »tom»on tnetatal is chined by Mekness being 200 
SSnTcS^fe-W »bicb consist* of the «•» sintered compeot oft., d-efaum oxide 
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one son of 3a group element It consists of the sintered compact containing the aforementioned ceramic 
base-material componei and the anticorrosion material component, junction nature is good to bolt ceramic 
base material and antico rosion material, and since it joined through the intcrlayer who has a coefficient of 
thermal expansion among both, junction of the anticorrosion material to a ceramic base material is very 
strong Therefore, though the heat at the time of use is impressed to a corrosion-resistant member, 
anticorrosion material d oes not exfoliate from a ceramic base material, and a corrosion-resistant member 
can be used, always being stabilized. 

[001 5] the corrosion resistance at the time of impression of heat when the cocfficient-of-thermal-expansion 
difference of a ceramic base material, an interlayer and anticorrosion material, and an mterlayer is 
especially carried out bill ppm/degree C or less, respectively - the junction nature of the ceramic base 
material of a member aWd anticoiTOsion material can be made witn a much more good thing, and it becomes 
possible to use a cotros ipn-resisiant member for stability further 

[00161 Moreover (he aforementioned interlayer is made into at least 2 layer structures of the 1st mterlayer 
who touches a ceramic base material, and the 2nd interlayer who touches anticorrosion material. If a 
ceramic base-material component is done at the 1st interlayer of the above and 55 to 95 volume % and the 
2nd interlayer are made to do 55-95 volume % content of an anticorrosion material component It becomes 
possible considering junction of anticorrosion material [ as opposed to / can strengthen the bonding strength 
between the ceramic bale material, between the 1st interlayer and anticorrosion matenal, between the 2nd 
intcrlayer and the 1st, aijid 2nd interlayer, and / a ceramic base material by this ] as a very firm thing to use 
a coixosjon-resistantmeWber for stability further. 

[00171 furthermore, the aforementioned anticorrosion material - the [ periodic-table ] - the [ 2a group or ] 

- since it is formed wiih the sintered compact which makes a principal component at least one sort of 3a 
group element, if relative density of anticorrosion material can be made into 98% or more and relative 
density of anticorrosion|matcrial is made into 98% or more, existence of an open pore will almost be lost 
and corrosion resistance will become what was extremely excellent 

[0018] furthermore, molaforementioned anticorrosion material - the [ periodic- table J - the [ 2a group or ] 

- since it is formed with the sintered compact which makes a principal component at least one sort of 3a 
group element, if the thickness of anticorrosion material can be fonned m a thick thing 200 micrometers or 
more and thickness of iipticorrosion material is set to 200 micrometers or more, it will become possible to 
present prolonged use f ©m exhaustion of anticorrosion material taking time 

pSdiments of the In vention] The gestalt of operation of this invention is explained in detail below. 
[00201 drawing 1 - th« corrosion resistance of this invention - the perspective diagram showing 1 
operation gestalt of a n i imber - it is - the aforementioned corrosion resistance - the [ ceramic base- 
malerial / which a meaner I turns into from the nature sintered compact of an aluminum oxide / 2, and 
periodic-table ] - the [ ii group or ] - it consists of interlayeni 4 inserted between the anticoiTOsion 
materia] 3 which consi; ts'of the sintered compact which makes a principal component at least one sort of 
3a group element, and, I ie aforementioned ceramic base material 2 and the anticorrosion material 3 
T00211 the aforementici led ceramic base material 2 - from the nature sintered compact of an aluminum 
oxide - changing - edi rosion resistance - it acts on a member t as a base material for giving intensity and 
toughness, and prevenil that a chip and a crack arise at the time of anchoring to semiconductor fabrication 
machines and cquiprnti it 'etc., or washing , 
[0022] if the three-poiii tiflexural strength sets to 150 or more MPas and fracture toughness sets the 
aforementioned ceramil . base material 2 to more than 2MPa(s) and rootm - corrosion resistance ■- the 
mechanical strength ol : i member 1 can be made into a strong thing, and it can prevent effectively that a 
chip a crack, etc occi: 'lat the time of the installation to semiconductor fabrication machines widequipment 
etc Therefore as for t e aforementioned ceramic base material 2, what 1 50 or more MPas and fracture 
toughness do for the til jee-point flexure! strength to more than 2MPa(s) and rootm is desirable. 
T00231 moreover -- if il ielpurity of an alumina makes the ceramic base matenal 2 which consists of tbe 
aforementioned nature Stored compact of an aluminum oxide 95 % of the weight or more - corrosion 
resistance - in case it : i ses for semiconductor fabrication machines and equipment etc a* a member I it 
can prevent effectively an impurity mixing in a semiconductor device andhavmg a bad influence on the 
property of a semicon« actor device Therefore, as for the ceramic base material 2 which consists of the 
aforementioned nature, sintered compact of an aluminum oxide, what the purity of an alumina considers as 
95 % of the weight or i|nore is desirable. 

[0024] Furthermore, as for the aforementioned ceramic base material 2, the anticoiTOsion material 3 is 
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joined to the front face dirough me interlayer 4, 

[00251 the aforementioned anticorrosion material 3 - the [ periodic-table J the [ 2a group or J it 
consists of the sintered Compact which makes a principal component at least one sort of 3a group element, 
and sintered compacts, sjuch as YAG (yttrium aluminum garnet), a yttria, a magnesia, and a spinel, can 
specifically use it suitably 

[00261 The anticorrosioi imaterial 3 which consists of sintered compacts, such as Above YAG, a yttria, a 
magnesia, and a spinel f luorine system gas, such as SF6, CF4, CHF3, CIF3, Nf 3, C4F8, and HF C12, HCl, 
BCD the chlorinc-base< I gas of CC14 grade, or Br2, HBr, It can prevent effectively that the wallplate of 
semiconductor fabricati in machines and equipment etc. receives corrosion by providing the corrosion 
resistance which was ex client to the plasma of halogen system corrosive gases, such as bromine system 
gas of BBr3 grade, or these halogens system corrosive gas, and using it for semiconductor fabrication 
machines and equipment etc. . 
[0027] the aforementioi: ed anticorrosion material 3 - the [ periodic-table ] - the [ 2a group or ] - since it is 
formed with the sintere: compact which makes a principal component at least one sort of 3a group element, 
if relative density of the anticorrosion material 3 can be made into 98% or more and relative density of this 
anticorrosion material is made into 98% or more, existence of an open pore will almost be lost and 
corrosion resistance will become what was extremely excellent Therefore, what relative density of the 
aforementioned anticorrosion material 3 is made into 98% or more for is desirable. 
[0028] moreover, the a: nemeutioned anticorrosion material 3 -- the [ periodic-table ] - the [ 2a group or ] - 
- since it is formed Willi the sintered compact which makes a principal component at least one son of 3a 
group element, if the thi ckness of the anticorrosion material 3 can be formed in a thick tiling 200 
micrometers or more arid thickness of the anticorrosion material 3 is set to 200 micrometers or more, it will 
become possible to presfent prolonged use from exhaustion of the anticorrosion material 3 taking time 
[0029] Furthermore, As aforementioned anticorrosion material 3 is joined to the front face of the ceramic 
base material 2 through the interlayer 4. 

[0030] The aforementioned interlayer 4 consists of the sintered compact containing ceramic base-material 2 
component and anticorrDsion material 3 components, and it becomes possible to join the anticorrosion 
material 3 to the ceramic base material 2 very firmly to both ceramic base material 2 and anticorrosion 
material 3, since junction nature is good. 

[0031] Moreover, when making it the coefficient of thermal expansion become between the coefficient of 
thermal expansion of di i ceramic base material 2, and the coefficients of thermal expansion of the 
anticorrosion material 'J .-there is no big coefficient-of-thermaJ-expansion difference of four interlayer who 
consists of the sintered impact containing the ceramic base-material 2 aforementioned component and 
anticorrosion material .3 Components between the ceramic base material 2 and the anticorrosion material 3, 
and an interlayer 4. thei eVorc, corrosion resistance it is possible for big thermal stress not to occur 
between the ceramic bii >b material 2 and the anticorrosion material 3, and an mterlayer 4, though heat 15 
impressed at the time c: 'Use of a member 1 , and to join the anticorrosion material 3 to the ceramic base 
material 2 firmly - bet xming - consequently, corrosion resistance - a member 1 can be used, always 

being stabilized j t , 

[00321 the corrosion resistance at the time of impression of heat when the coefficient-of-thcrmal-expansion 
difference of the aforeincntioned ceramic base material 2, an interlayer 4 and the anticorrosion material 3 
and an interlayer 4 is e « pecially carried out in 1 ppm/degree C or less, respectively - the junction nature of 
the ceramic base material^ of a member 1, and the anticorrosion material 3 - a much more good thing - it 
can make - corrosion .■: distance - it becomes possible to use a member 1 for stability further Therefore, 
what is We for the <»Mcient--of-thennal-expansion difference of the aforementioned ceramic base 
materially an interlay I: M and the anticorrosion material 3, and an intcrlayer 4 in 1 ppm/degree C or less, 

KT&^r^i Uown in drawing , the thing of 2nd interlayer 4b which touches 1st intcrlayer 4a 
which touches the cerl; nic base material 2, and the anticorrosion material 3 made for the 2nd mterlayer 4b 
to do 55-95 volume % content of an anticorrosion material component is desirable [ the aforementioned 
interlayer 4 ] while cohering as two-layer structure at least and making this 1st interlayer 4a do 55-95 
volume % content ofa: ceramic base-material component. 

[00341 Tlic aforementni ined interlayer 4 is made into at least 2 layer structures of 2nd interlayer 4b which 
touches 1st interlayer Ai which touches the ceramic base material 2, and the anticorrosion material 3. 10 
this 1st mterlayer 4a, i«3i anticorrosion material component 55-95 volume % content for a ceramic base- 
material component at >55 to 95 volume %, and 2nd interlayer 4b And if it carries out smce the ceramic 
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base-material component 
base material 2 are joined 
interiayer 4b, Join firml 
2nd interiayer 4b are forth 
who changes from 1st i 
becomes possible to joir 
anticorrosion material 3 
member J can be used 



contains so much in the 1st interiayer 4a, Since 1st interiayer 4a and the ceramic 
k fiimly and the aniicorrosion material component contains so much in the 2nd 
2nd interiayer 4b and the anticorrosion material 3, and since 1st interiayer 4a and 
Jier formed of the same component, it joins firmly. Consequently, the interiayer 4 
terlayer 4a and the 2nd interiayer 4b to die ceramic base material 2 is minded, it 
the anticorrosion material 3 very firmly, and it prevents effectively that the 
exfoliates from the ceramic base material 2 « having -- corrosion resistance - a 
stability over a long period of time 



tor 



0035] Moreover, alihoi 
2nd interiayer 4b, it is n 



£h the aforementioned interiayer 4 was formed in two layers, 1st interiayer 4a and 
um 1111*1 l* j ^ ^, i l i, it limited to such two-layer structure, and the interiayer of two or more layers may 
be made to intervene bu ween 1 st interiayer 4a and 2nd interiayer 4b. In this case, if it considers so that the 
content of the ceramic blase-material component of a layer and anticorrosion material component which are 
made to intervene may contain a ceramic base-material component in the layer near the ceramic base 
material 2 and many amiicorrosion material components may be made to contain in the layer near 
anticorrosion material, if will become possible to join firmly between each class which forms the ceramic 
base material 2, the 1st Interiayer 4a and the anticorrosion material 3 7 the 2nd interiayer 4b, and an 
interiayer 4. An antico i Josion material component 95 volume % contenr for a ceramic base-material 
component to 1st interiayer 4a at 95 volume % and 2nd interiayer 4b For example, when it carried out and 
forms, this - the side which touches 1st interiayer 4a between 1st interiayer 4a and 2nd interiayer 4b - a 
ceramic base-material obmponent - 65 volume % - it becomes possible to join between each interiayer 
still more firmly by alii Jtting the interiayer who did 65 volume % content of 35 volume % and an 
anticorrosion material component for the ceramic base-marerial component to the side which touches 2nd 
interiayer 4b again in tills interiayer who did 35 volume % content of an anticorrosion material component 
[0036] next, the above-mentioned corrosion resistance « the concrete process of a member I is explained 
[0037] First, die raw material powder which serves as the ceramic base material 2, the anticorrosion 
material 3, and an inteilayer 4 is adjusted. m 
[0038] (Adjustment of She raw material for ceramic base materials) Addition mixture of the organic binder 
of requests to the raw rJaterial powder which made the aluminum oxide as a principal component contain 
the oxidization silicon U a sintering acid, araagnesium oxide, a calcium oxide, etc. 0.1 to 10% of the 
weight, such as paraffd jwax, a wax emulsion (wax + emulsifier), and PVA (polyvinyl alcohol), PEG 
(polyethylene glycol), if icarried out, it corns by spray dry, and a raw material is adjusted. 
[0039] (Adjustment of fee raw material for anticorrosion material) After mixing aluminum oxide dust and 
yttria powder at a rate qf a lower formula and carrying out temporary quenching at 1000-1600 degrees C, 
these are ground and 0 yA2 micrometers of mean particle diameters and the YAG powder of 2-5m2/[ of 
BET specific surface afcals ] g are manufactured. 

[0040] A+B=10.36S<"K<=03850.615<=B<=0.635A: - molar quantity B: of a yttna - addition mixture of 
the molar quantity of an [aluminum oxide, next the organic binder of requests to the aforementioned YAG 
powder, such as paraffi l Wax, PVA (polyvinyl alcohol), a wax emulsion (wax + emulsifier), and PEG 
(polyethylene glycol),ji si carried out, it corns by spray dry, and a raw material is adjusted 
[0041] (Adjustment of iae raw material for interlayers) A request of the above-mentioned raw material for 
ceramic base material! *qd the raw material for anticorrosion material carries out volume % [ every 1 
addition) mixture, and trie raw material for interlayers is adjusted- 

[0042] In addition, in i Wing an interiayer 4 by the monostromatic, carry out 50 volume % [ every ] 
additiorJ mixture of thi; w material for ceramic base materials, and the raw material for anticorrosion 
material and it adjusts, ihe raw material for interlayers, moreover, in forming by two-layer [ of 1st 
interiayer 4a and 2nd iitterlayer 4b ] The raw material for interlayers which did [ the raw material for 
interlayers which did .W5 volume % mixture of 55 to 95 volume % and the raw material for anucorrosior. 
material for the raw mi terial for ceramic base materials as an object for 1st interiayer 4a ] 5-45 volume A 
mixture of 55 to 95 vol lime % and the raw material for ceramic base materials for the raw material for 
anticorrosion material i is an object for 2nd interiayer 4b is adjusted. 

r0043l Next, each abo \ e-mentioned raw material is fabricated in a predetermined configuration for 
example, by die-press 1 abrication. The fabrication by the aforementioned die press presses this by the fixed 
nressure while being fi :sr filled up with the raw material for ceramic base materials in a die-press making 
machine Form a ceramic base-material Plastic solid, and while being filled up with the raw material for 
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interlayers on the aforementioned ceramic base-material Plastic solid next, press this by the fixed pressure 
and an interlayer Plastir,,solid is formed on a ceramic base-material Plastic solid. Next, while bemg filled 
up with the raw material for anticorrosion material on Ihe aforementioned interlayer Plastic solid, this is 
pressed by the fixed pressure, an anticorrosion material Plastic solid is formed on an interlayer Plastic solid, 
and the composite molding object which consists of a ceramic base-material Plastic solid, an interlayer 
Plastic solid, and an anlicorrosion material Plastic solid by this is acquired 

[0044] and the corrosion resistance as a product which joined the anticorrosion material 3 through the 
interlayer 4 on the cerainic base material 2 when deceasing at 300-600 degrees C if needed and calcinating 
the aforementioned composite molding object at about 1500-1750 degrees C in air atmosphere after an 
appropriate time finally - a member 1 is completed 

[0045] In this case, if uqekness of the aforementioned anticorrosion material 3 can be made [ 200 
micrometers or more ] t lick and thickness of this anticorrosion material 3 is set to 200 micrometers or more 
by adjusting the fiU of ffie raw material for the anticorrosion material 3, it will become possible [ presenting 
prolonged use from consumption of anticorrosion material taking time ]. 

[0046] in addition ~ i£ as for the aforementioned anticorrosion material 3, the thickness is set to less than 
200 micrometers - an interlayer 4 top - the anticorrosion material 3 - uniform thickness - and an 
interlayer's 4 front face j- perfect - a wrap - it is difficult to form like becoming -- corrosion resistance - 
- there is a danger that Ae corrosion resistance of a member 1 will deteriorate Moreover, if the ihickness of 
the anticorrosion material 3 exceeds 30mm, in case the anticorrosion material 3 which calcinates the raw 
material for anticorrosion material and consists of a sintered compact will be formed, there is a danger that 
it will become difficult jo degrcase completely the organic binder contained in the raw material for 
anticorrosion material, and it will weaken the mechanical strength of the anticorrosion material 3. 
Therefore, as for the aforementioned anticorrosion material 3, what the thickness is set to 200 micrometers 
or more for is desirable J and it is good to consider as the range of 200 micrometers - 30mm more suitably. 
[0047] Moreover, if thu thickness is set to 200 micrometers or more, the aforementioned interlayer 4 
becomes possible [ foni ling the interlayer 4 of uniform thickness the whole region between the ceramic 
base material 2 and the mticorrosion material 3 ], and can join very firmly the ceramic base material 2 and 
the anticorrosion mateii al 3 through an interlayer 4 by this. Therefore, as for the aforementioned interlayer 
4, what the thickness is set to 200 micrometers or more for is desirable. 

[0048] furthermore, thu thing for which the forming method by the die press is adopted by the above- 
mentioned method - o: qrosion resistance - although the member 1 was manufactured, it is not limited to 
this and the forming mi thods, such as casting and injection molding, may be adopted 
[0049] this corrosion rwsastance - a member 1 - wall material (chamber), such as semiconductor 
fabrication machines ai & Equipment, - It is used for an etching system as used suitable for a microwave 
introduction aperture, ii focal ring, etc., for example, shown in drawing 3 . Pour in a halogen system 
corrosive gas into a ciw Qiber 5, cany out the seal of approval of the RF power to the induction coil 9 
currently wound arount .Ithe surroundings, and gas is plasma-ized. RF power is given also like the lower 
electrode 7, bias is gent rated, plasma is brought together in about eight wafer in the focal nng 6, and 
desired etching process; ng is performed. In order that the plasma generated wiri this equipment may 
contact a chamber 5 aiji'i lithe focal ring 6, especially these parts tend to receive corrosion, then, a chamber 5 
and the focal ring 6 - jT ie ! aforementioned corrosion resistance - the corrosion resistance which was 
excellent by forming bj ihjic member 1 can be provided, and it can prevent that a chip, a crack, etc. arise at 
the time.of installation 1 vptd washing 
[0050] ( 

[Example] Next, the e?i ample of this invention is explained. 

(Ra^material for ccriidiL base materials) Oxidization silicon (Si02), a magnesium oxide (MgO), and a 
calcium! oxide (CaO) ai 6 Contained as a sintering acid, addition mixture of polyvinyl alcohol (PVA), a 
polyethylene glycol (PI td), and the wax emulsion (wax + emulsifier) is carried out as an organic bmder, 
respectively, it corns I: 'tie aluminum oxide whose purity a mean particle diameter is 1-15 micrometers, 
and is 95 - 99 % of the weight as a principal component by spray dry, and a raw material is adjusted to it. 
[0051] (Raw material 1 Dr anticorrosion material) A cerium oxide (CeO) is added as a sintering acid to a 
kindofYAG a yttria [ V203), a magnesia (MgO), and a spinel (MgOAl 203), addition mixture of PVA, 
PEG, and the wax em>! Ision is carried out as an organic binder, it corns by spray dry, and each raw material 

[poSlT (Raw material for interlayers) 50 volume % [ every ] addition mixture of the aforementioned raw 
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material for ceramic basb materials and the raw material for anticorrosion material is carried out, 
respectively, and a raw material is adjusted. 

[0053] Next, the raw material foT ceramic base materials, the raw material for interlayers, and the raw 
material for anticorrosioja material are fabricated by die-press fabrication one by one, and the composite 
molding object with which each consists of the diameter of 30mm, a ceramic base-material Plastic solid 
with a thickness of 5mid , an interlayer Plastic solid, and an anticorrosion material Plastic solid is acquired. 
[0054] next, each corrosjion resistance which consists of the component which calcinates at 1 500-1750 
degrees C for 5 hours, sijxd a ceramic base material, an interlayer, and anticorrosion material show in Table 
I after degreasing the aforementioned composite molding object at 350 degrees C for 2 hours - a member - 
- the sample was manufactured 

[0055] Moreover, the siaiple (sample No.9-12) which formed the anticorrosion material which makes 
YAO and a yttria a prir iipal component, respectively by thermal spraying and CVD at 1mm in the 
diameter of 30mm and thickness on the ceramic base material (5mm in the diameter of 30mm, thickness) 
which consists of the nature sintered compact of an aluminum oxide as a conventional example was 
manufactured. 

[0056] In addition, it asked for the relative density of the anticorrosion material of each sample by the 
following formula. 
[0057] 

(Sintered density/theoniical density) x J 00= relative density (%) 

Furthermore, the coeflh ient of thermal expansion of the ceramic base material of each sample, an 
interlayer, and anticorrosion material was measured based on J1SR1618 (measuring range is room 
temperature -1500 degj^e C). 

[0058] And in order to Evaluate the junction state of each sample, the heat cycle (room temperature -1400 
degree C) was repeated and impressed to each sample, and that in which anticorrosion material exfoliated 
from the ceramic base material made O that in which impression of a heat cycle did not exfoliate that in 
which it exfoliated in A and less than 20 - 30 times x and at least 60 times in less than 20 times. 
[0059] Subsequently, hi order to evaluate the corrosion resistance of each sample, while making the 
anticorrosion material o|f each sample into the mirror plane by lap processing, it set in RLE (Reactive Ton 
Etching) equipment and **(ed) in plasma under C12 gas atmosphere for 3 hours, and the etching rate per for 
I minute after the decr^nient of the weight of the anticorrosion material before and behind it was computed 
and evaluated. 
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[0060] The numeric value of the aforementioned etching rate evaluated by relative comparison when using 
the nature sintered compact of an aluminum oxide of 99.9 % of the weight of purity as an authentic sample, 
and setting the etching rate to 1. And or m re for 0.8, x and 0.5 or less were made into O t and, as for the 
criteria of the evaluation, the etching rate made 0.3 or less O. 
[0061] An evaluation result is shown in Table 1. 
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[0062] 

Though a heat cycle is 
prepared the im 
ceramic base material j, 
materialfdoes not exfoliate 
[0064] On the other ha 
less than 30 times, and 
example (sample No.9 
spraying or CVD. I 



epeatedly impressed in the case of this invention article (sample No. 1-8) which 
a ceramic base material and anticorrosion material since junction to a 
anticorrosion material is very strong so that clearly from Table 1, anticorrosion 
from a ceramic base material, and prolonged use can be presented, 
it turns out that anticoTrosion material exfoliates from a ceramic base material in 
Jnpression of a heat cycle cannot presenr prolonged use with the conventional 
l|2) which made anticorrosion material put on a ceramic base material by thermal 



[0065] Moreover, the 1 
0.5 (A/min), and since 
consumption 
[0066] On the 
(A/min)!, and will 
[0067] (Example 2) 
(Raw material for 
calcium oxide (CaO) 
polyethylene glycol 
to the aluminum oxide; 
weight as a principal < 
[006S] (Raw material 



j! dative density of anticorrosion material is 98% or more, and an etching rate is below 
iis invention article (sample No.1-8) is extremely excellent in corrosion resistance, 
' ' ion material can present few prolonged use with it 

1, conventionally, an etching rate will be inferior to corrosion resistance above 0.81 
it elegance (sample No.9- J 2) for a short period of rime. 



of antico( rosion material 
other hiujji 
exhe.i k 



ceraftyc base materials) Oxidization silicon (Si02), a magnesium oxide (MgO).. and a 
(contained as a sintering acid, addition mixture of poly vinyl alcohol (PVA), a 
(f|5G), and the wax emulsion is carried out as an organic binder, respectively, it corns 
whose purity a mean particle diameter is 1-15 micrometers, and is 95 - 99 % of the 
1 impoaent by spray dry, and a raw material is adjusted to it 

anticorrosion material) A cerium oxide (CeO) is added as a sintering acid to a 



for? 



r 

i 



kind of YAG (yttrium aluminum garnet), a yttria (Y203), and a spinel (MgOAl 203), addition mixture of 
PVA, PEG, and the wax emulsion is carried out as an organic binder, it corns by spray dry, and each raw 
materia) is adjusted. I 

[0069] (Raw material for interlayers) Addition mixture is carried out at a rate which shows the 
aforementioned raw material for ceramic base materials, and the raw material for anticoirosion material in 
Table 2, and the raw mil :erial for interlayers which forms the 1 st interlayer and the 2nd interlay er is 
adjusted. 

[0070] Next, the raw material for ceramic base materials, the raw material for interlayers, and the raw 
material for anticoirosion material are fabricated by die-press fabrication one by one, and die composite 
molding object with which each consists of the diameter of 30mm, a ceramic base-material Plastic solid 
with a thickness of 2mif an interlayer PJastic solid, and an anticoirosion material Plastic solid is acquired. 
[0071] next, each corroi ion resistance which consists of the component which calcinates at 1500-1750 
degrees C for 5 hours, iilid a ceramic base material, an interlayer, and anticorrosion material show in Table 
2 after degreasing the aforementioned composite molding object at 350 degrees C for 2 hours - a member - 
- the sample was manuf icturcd 
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[0072] In addition, it asked for the relative density of the anticorrosion material of each sample by the 
following formula. 
[0073] | 

(Sintered density/theoreiical density) xl00= relative density (%) 

Furthermore, the coefBcjient of thermal expansion of che ceramic base material of each sample, an 
interlayer, and anticorroaion material was measured based on JISR1618 (measuring range is room 
temperature -1500 degrde C). a 
[0074] And in order to cjvaluate the junction state of each sample, the heat cycle (room temperature -1400 
degree C) was repeated and impressed to each sample, and tbat in which anticorrosion material exfoliated 
from the ceramic base laaterial made O that in which impression of a heat cycle did not exfoliate that in 
which that in which it elfoiiaied in xx and less than 20 - 30 times was exfoliated in x and 60 - less than 90 
times O and at least 90 dimes in less than 20 times. 

[0075] Subsequently, nijorder to evaluate the corrosion resistance of each sample, while making the 
anticorrosion material of each sample into the mirror plane by lap processing, it set in RIE (Reactive Ion 
Etching) equipment; andj**(ed) in plasma under C12 gas atmosphere for 3 hours, and the etching rate per for 
1 minute after the decrement of the weight of the anticorrosion material before and behind it was computed. 
[0076] The numeric value of the aforementioned etching rate showed the value which carried out relative 
comparison when usmfc the nature sintered compact of an aluminum oxide of 99.9 % of the weight of 
purity as an authentic sample, and setting the etching rate to L 
[0077] An evaluation ru jult is shown in Table 2. 
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T00791 A ceramic base-material component 55-95 volume % content between a ceramic base material and 
EiSStaW id that dearly from Table 2 With the 1st interlayer who does An ^corrosion 
SSco^pSsS-SS volume % content what allotted the 2nd interlayer who does (39 sample No.24, 
05 07 30-36 40) A ceiimic base material and anticorrosion material have joined very firmly, though a 
hit'cycle is impressed heatedly, anticorrosion material does not exfoliate from a ceramic base material, 
and prolonged use can hW presented. 

Sect of the Invention 1 The ceramic base material which consists of the nature sintered compact of an 
Earn oxide accordLg to the corrosion-resistant member of this invention, the [ pcnodic-table ] -the [ 
SZTorT the anucUsion material which consists of a sintered compact which makes a principal 
component i least oncTort of 3a group element It consiste of the sintered compact conlanung the 
aforementioned cenmfe base-material component and the anticorrosion material compono^ junction 
n^rTSeood to both ceramic base material and anticorrosion material, and since it joined through the 
Syer who ha, a Jfficient of thermal expansion among both, junction of Je anticorrosion material to 
agamic base material]* very strong. Therefore, though the heat at to tune of use is unpressed to a 
coSS-resistant menjber, anticorrosion material does not exfoliate from a ceramic base manna], and a 
mrroqion-resistant member can be used, always being stabilized. 

m5mteZ£T£to at *» time of impression of heat when the coefficient^-mermal^-pansion 
difference of a ceramic base material, an interlayer and anticorrosion material, and be l interior « 
esneciallv carried out J 3 ppm/degree C or less, respectively - the junction nature of the ceramic base 

of a^nSibS aid aSorrosion material can be made with a much more good thing, and ,t becomes 

who touches a ceramic base material, and the 2nd interlayer who touches anttooxrosion ^material If a 

exponent is done at the 1st interlayer of the above and 55 to 95 volume , * , mdtite 
^ TLwr are madi Ito do 55-95 volume % content of an anticorrosion material component It becomes 
%£SS££Z^ of anticorrosion material ( as opposed to / can strengthen ^ tending strengm 
bSnSfceramic b« L material, between the 1st interlayer and anticorrosion material, between the 2nd 
£ l^STlst, tld 2nd interlayer, and / a ceramic base material by this ] as a very firm thmg to use 
a rorrosion-resistant m amber for stability further. 

roSSSnS, mi aforementioned anticorrosion material - the [ penomc-iable ] - the 1 2a group or ] 

group element, if relative density of anticorrosion material can be made mto 98% or ™ 

Sty S anticorrosiorJ material is made into 98% or more, existence of an open pore will almost be lost 

and corrosion resistancilwill become what was extremely excellent ...... (lisf , a(mimnr , 

S farmcrmore, ths lafommentioned anticorrosion material - the [ penodic-table ] - the [ 2a group or ] 
1! *52!S*m* I wj. W sintered compact which makes a principal ^XSS^cSeSor 
ktoup element, if the ulckness of anticonosion material can be formed in a thick tog 200 uncrometere or 
SSTckness ofitoticorrosion material is set to 200 micrometers or more, ,t will become possible to 
' 1 MM .» an s n fi/in nf niififrniToqion matcrid raklllff time 



more an i thickness ofi . jiticorrosion marenai is w iu ^ « ~— 

present prolonged use I ram consumption of anticorrosion material raking time 
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